Pneumococcal meningitis induces apoptosis in recently postmitotic immature neurons in the dentate gyrus of neonatal rats.
Bacterial meningitis is associated with high rates of morbidity and mortality, despite advances in antibiotic therapy. Meningitis caused by Streptococcus pneumoniae is associated with a particularly high incidence of neurological sequelae including deficits resulting from damage to the hippocampus. Previous studies have documented that in neonatal rats with experimental pneumococcal meningitis, cells in the subgranular layer of the dentate gyrus undergo apoptosis. The aim of the present study was to define in more detail the nature of the dying cells in the dentate gyrus. Using bromodeoxyuridine labeling at different times before infection combined with immunocytochemistry, we identified the vulnerable cells as those which underwent mitosis 6-10 days before infection. A majority of these cells are of neuronal lineage. Thus, immature neuronal cells several days after the last cell division are preferentially triggered into apoptosis during pneumococcal meningitis. The loss of these cells may contribute to the long-lasting impairment of hippocampal function identified in animal models and in humans after bacterial meningitis.